A number of adolescents with chronic pain have clinically significant disability across physical, social, and academic activities, and pain severity only explains a portion of the variance in functioning. Thus, it is important to identify therapeutic options to improve adolescents' functioning. In contrast to studies with adults with chronic pain, research in pediatric pain has not consistently found anxiety to be a good predictor of pain-related disability. The present study evaluated pain, anxiety, and functioning in 222 adolescents with chronic pain. Results indicated that pain was consistently and linearly related to disability across measures of physical and social functioning, school attendance, and physician visits. The relation between anxiety and functioning was complex; increased anxiety was related to poorer physical and social functioning and was related to fewer physician visits, although it was not associated with school attendance. Additional analyses revealed that anxiety serves to moderate the relation between pain and functioning. Specifically, at high anxiety, pain was not related to functioning, but at low anxiety pain consistently predicted disability. In other words, highly anxious adolescents were functioning poorly regardless of the level of pain. The moderating role of anxiety highlights a number of research and clinical possibilities to explore with adolescents with chronic painrelated disability.
Introduction
A quarter to a third of youth report chronic, persistent, or episodic pain 9, 12, 14, 16, 32 and a clinically significant minority also report associated dysfunction across a range of activities (e.g., physical, social, academic) (e.g., 7, 37 ). Although the severity and duration of pain predicts some of the variance in measures of functioning and quality of life (e.g., 17, 30 ), there are other factors that buffer or exacerbate pain-related disability. Studies with adult patients suggest that psychological variables influence disability above and beyond pain 49 , and anxiety in particular has been found to play a critical role 3, 34, 47, 50 . Paralleling adult chronic pain findings, research with pediatric chronic pain patients suggests that pain intensity and duration only predict a moderate amount of the variance in disability 4, 11 , and that psychological factors might help explain disability 48 . Whereas some studies have found positive associations between anxiety and disability in these pediatric patients 22, 52 , other studies have not found an anxiety-disability link, particularly when controlling for other variables 11, 13, 21, 35, 48 . On the other hand, depression has consistently been found to predict disability in adolescents with chronic pain 4, 11, 20, 22, 23 .
From a behavioral perspective, chronic pain can lead to avoidance of situations that exacerbate or are believed to exacerbate pain. In turn, the avoidance itself is negatively reinforced if pain is minimized or even unchanged 10, 50 . For example, adolescents might avoid school and time spent in social and recreational activities (e.g., sports) in efforts to avoid pain. In fact, the affective aspects (e.g., depression, anxiety, fear of pain) might be the critical factors rather than pain that fuel the avoidance behavior. A cycle might ensue involving anxiety and depression Adolescent Chronic Pain and Anxiety 4 driving avoidance, which leads to greater physical and social disability, which further heightens anxiety and depression.
Research with adults support this hypothesis in that anxiety has been shown to heighten sensitivity to pain 6 , is associated with fear of pain, predicts physical complaints beyond the impact of pain 27 , and leads to avoidance of activities and worsening of disability in chronic pain patients 29, 46 . Further, treatment targeting anxiety in adults with chronic pain has resulted in reductions in anxiety, as well as improvements in pain and indices of physical and emotional functioning 28, 51 . Thus, when anxiety is high, anxiety rather than pain might drive avoidant behavior. On the other hand, in the absence of anxiety, it might be pain itself that leads to avoidance of physical and social events. In other words, whether or not pain symptoms lead to adolescents' physical and social disability might be moderated by anxiety. It should be noted that this pain-anxiety-disability theoretical explanation is largely supported by data with adults, and that anxiety might function differently in youth.
The purpose of this study was to explore this pain-anxiety interplay in relation to physical and social functioning in a sample of young people. It was expected that when adolescents have high anxiety, they would have poor functioning regardless of pain severity. At low anxiety, pain would be linearly related to physical and social disability.
Materials and Methods

Participants
The study was approved by the local UK National Health Service ethics committee and all participants consented to participate. Two hundred and twenty-two adolescents from two adolescent chronic pain clinics -an outpatient rheumatology clinic and a residential chronic pain clinic -and their parents participated. On Adolescent Chronic Pain and Anxiety 5 average, adolescents were 15 years old (M = 14.8 years; SD = 1.9 years; range = 10.9-18.9 years), female (74.6%), and white European (99.1%). The adolescents had chronic pain for an average of 4.2 years (SD = 4.1 years; range = 3 months -17.5 years) and pain was reportedly experienced in all body parts (43.1%), a limb (37.3%), the back (7.7%), the head (4.8%), the abdomen (4.3%), the hip (1%), or chest (.5%). Most patients (72.1%) had non-inflammatory pain (e.g.,low back pain) with a minority (27.9%) having inflammatory pain (e.g., arthritis).
Parents provided proxy-report of adolescent's pain-related disability. On average, the parents were mothers of the patient (91%; fathers, 5%; other 4%), 43.8 years of age (SD = 6.4 years), full or part time employed (67%), married (78%), and in good (33%) to very good (31%) health.
This sample has been examined in two prior studies to validate the self-report pain-related disability scale 7 and the parent proxy version 8 . In addition, a study found that a portion of the sample (N = 110) attending a chronic pain clinic did not demonstrate a relation between anxiety and functioning 11 . However, moderation analyses were not conducted. Thus, the current investigation is unique and designed to extend and explain prior findings with these and other adolescents with chronic pain and their parents. Anxiety. To measure anxiety, adolescents completed the Spence Children's Anxiety Scale (SCAS; 40, 39 ). In addition, sensitivity analyses has shown that the SCAS differentiates between adolescents with and without anxiety disorders 39, 53 . In the current sample, internal consistency was good (Cronbach's alpha .87) and the SCAS total score was significantly 
Measures
Results
Preliminary Analyses
Descriptive statistics and Pearson Product Moment (PPM) correlations were used to summarize the study variables. These data indicate that adolescents were reporting moderate to high pain (M = 6.72, SD = 2.47) on a 0-10 scale. The average ).
However, caution should be taken when comparing scores across studies and samples as a number of factors (e.g., demographics, study procedures) might explain apparent differences. Average Self-reported and Parent-report Physical and Social Functioning ranged from 12.46 (SD = 6.59) to 14.43 (SD = 8.08), which falls roughly in the middle of the 0 to 36 possible disability score. In addition, adolescents were missing on average over 1 ½ days of school each week (3.44 half days missed) and visiting their physicians 3-4 times over the prior 6 months (Table 1) .
Analyses indicated that all measures of functioning were strongly associated (all p's < .01), suggesting that each tapped aspects of disability (Table 2) . Pain was positively related to all measures of disability (all p's < .01; Table 3 ), and Anxiety was positively correlated with Self-and Parent-report Physical and Social disability (all p's < .05), but not School Attendance or Self-and Parent-report Physician Visits (Table   3) .
Analytic Approach to Primary Analyses
The test of main effects, moderation, and post-hoc probing of significant interactions was conducted in accord with recommendations 2, 15 . Separate regression models were used to test the main effects and interaction of Pain and ; however, the direction of these relations is provided.
Primary Analyses
Across all analyses, the significance of variance estimates (r 2 ) and standardized regression coefficients (β) were evaluated. Please see Table 4 for statistical information.
At step one, Age, Gender, Pain Type, and Pain Duration did not account for significant variance in any measure of functioning. The only variable to account for significant variance was Clinic Site, which was related to Self-and Parent-report of Physical and Social Functioning, as well as School Attendance. Across these variables, Clinic Site accounted for 9% of the variance (range: 8% -28%; all p's < .05; see Table 4 ). Clinic Site was not related to Self-or Parent-report Physician Visits.
At step 2, Pain and Anxiety together accounted for a significant amount of unique variance in all 7 indices of functioning, averaging 10% of unique variance (range: 3% -16%; all p's < .05; see Table 4 Regarding the two non-significant interactions, there were significant main effects with Pain and Anxiety each separately being associated with Self-report Social Functioning, β = .18, p = .008, β = .30, p < .001, respectively. Anxiety, but not Pain, was significantly related to Parent-report Social Functioning, β = .32, p < .001.
Each of these effects was in the expected direction with greater levels of anxiety and/or pain being associated with greater disruptions in functioning.
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The primary aim of this study was to examine whether anxiety moderates the relations between pain and functioning in adolescents with chronic pain, such that pain only explained significant variance in functioning when anxiety was absent or low. It was hypothesized that at high anxiety, pain would not be associated with physical and social disability. Results supported these hypotheses -at high anxiety, pain severity was not related to functioning in these adolescents with chronic pain. In fact, it appears that when anxiety is high, these adolescents have poor physical functioning, high school absences, and frequent physician visits regardless of severity of pain (see figures 1-5). Thus, it might be that anxiety and not pain is the key contributor to disability when anxiety is high, supporting a behavioral explanation that a reinforcing cycle occurs with anxiety driving avoidance, leading to physical and social disability, which further heightens anxiety. It should be noted that these are cross-sectional data, and it is therefore inappropriate to make causal inferences.
Hypothetically, it seems likely that anxiety and disability have reciprocal relations.
Alternatively, there could be a third, heretofore unidentified variable, driving these relations.
On the other hand, when anxiety is low, pain is a strong and consistent correlate of functioning in the current sample; at low anxiety, low pain is associated with low disability and high pain with high disability. Consistent with hypotheses, these findings might indicate that in the absence of anxiety, patients are more attuned and responsive to pain. In other words, when anxiety is low, adolescents' engagement in or avoidance of physical events and school might be dictated by their level of pain. As noted above, experimental or longitudinal work is in order to determine the direction of these relations.
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Although anxiety moderated the pain-disability relation across a number of indices, it is interesting that anxiety did not moderate the relation between pain and social functioning. Instead, when controlling for demographics and pain, anxiety was significantly associated with both self-reported and parent-reported social functioning. Thus, anxiety appears to be critical factor influencing whether or not adolescents socialize. Given the cross-sectional nature of the data, it could also be that poorer social functioning heightens anxiety or another variable explains the anxiety-social functioning associations.
When controlling for demographics and anxiety, pain intensity was associated with self-reported but not parent-reported social functioning. Thus, adolescents, but not their parents, might perceive that pain influences their social functioning or that their social disability impacts pain. It could also be that another unknown factor best explains the relation between these variables. Taking together, it appears that parents and adolescents acknowledge an anxiety-social functioning association, but only adolescents report a correlation between their pain and social functioning. It could be that parents perceive that social engagement is related primarily to adolescents' anxiety, and adolescents agree, but adolescents also find that pain is associated with socializing.
In light of the pervasive role of anxiety in these patients, given success in treating pediatric anxiety 18, 38 , and findings with adult patients that relief from anxiety might lead to improvements in pain and functioning 28 , anxiety might be a primary target for intervention with adolescents with chronic pain. In addressing anxiety, clinicians might expect that patients with high anxiety will have poor functioning whether pain is low or high; thus, targeting anxiety might be a priority in order to improve physical, social, and academic functioning. When anxiety is under control, it Adolescent Chronic Pain and Anxiety 13 might be that the relation between pain and functioning is clarified, which provides additional intervention avenues. Clearly, these are broad suggestions based on group data and professionals should appreciate that tailoring treatment to individual characteristics and circumstances is recommended from an evidence-based practice perspective 43 .
Given the literature linking depression to disability in adolescents with chronic pain 4, 11, 20, 22, 23 and the high co-morbidity and overlap between anxiety and depression (e.g., 25 ), it is logical to assume that depression might also moderate the pain-disability relation and be explained via the behavioral model linking affective symptoms to avoidance and disability in a feedback cycle. On the other hand, there are important distinctions between anxiety and depression. For example, research has suggested that anxiety might be related to peer and social dysfunction and depression to family dysfunction 45 . Regarding the theoretical model proposed, other ones are viable. For example, it could be that coping (e.g., 19 ) or parent behavior (e.g., 33 ) better explain relations between affective symptoms and pain-related disability. These are all empirical questions, which deserve further attention and are beyond the scope of this paper.
As the data are cross-sectional, the five significant interactions could be interpreted as pain moderating the anxiety-functioning relation. Posthoc probing of this alternate hypothesis indicate that when pain is high, anxiety is not related to selfor parent-report physical functioning or school attendance. However, at low pain, anxiety was inversely associated with self-and parent-reported physical functioning and school attendance (β range: .27 -.37; all p's < .015). These finding suggest that in the absence of pain, anxiety drives disability. In contrast, anxiety predicted self- 
